Monitoring the apoptotic process induced by oxidized low-density lipoprotein in Jurkat T-lymphoblast and U937 monocytic human cell lines.
Cell death is a major event in the pathophysiology of atherosclerosis. Oxidized low-density lipoprotein (Ox-LDL), which plays a key role in the atherogenesis, has a powerful cytotoxic effect and causes necrosis or apoptosis of different types of cells. In the present work we studied the mechanism of cell death in two model systems: T lymphocytes and monocytes cell line, exposed to Ox-LDL. Ox-LDL, but not native low-density lipoprotein (LDL), was found to be cytotoxic to both cell types in a dose and time dependent manner. Apoptotic cell death was analyzed by evaluating cell size, nucleus DNA content and plasma membrane asymmetry. Early cytoplasmic condensation resulting from cell shrinkage was measured by monitoring fluorescence polarization (FP) of fluorescein labeled cells. The radical scavenger superoxide dismutase (SOD), in a time- and dose-dependent manner, reduced the apoptotic effect of Ox-LDL. Hyperpolarization of fluorescein-labeled cells preceded the appearance of phosphatidylserine (PS) on the plasma membrane. This sensitive parameter for early apoptosis detected different cell death kinetics, as well as varying sensitivity to the inhibitory effect of SOD in monocytes and lymphocytes. Such data suggest that reactive oxygen species generation are involved in Ox-LDL-induced apoptosis and that monocytes are more susceptible to cell death triggered by oxidative stress.